Sugar and Spice Make Bacteria Not Nice: Protein Glycosylation and Its Influence in Pathogenesis.
Protein glycosylation is a post-translational modification that occurs across the whole tree of life. In the recent years, multiple N- and O-glycosylation mechanisms have been identified and characterized in diverse bacterial species, including human pathogens. This review focuses on bacterial protein glycosylation and its impact in pathogenesis. Bacteria carry N- and O-glycosylation systems that are mediated by an oligosaccharyltransferase (OTase). In OTase-dependent glycosylation mechanisms, an oligosaccharide is synthesized on a lipid carrier and subsequently transferred to proteins en bloc by an OTase. Multiple proteins are glycosylated using this mechanism. OTase-independent glycosylation refers to the pathway in which Protein N- and O-glycosyltransferases (PGTases) sequentially add monosaccharides onto the target proteins. This pathway is employed for glycosylation of flagella and autotransporters. By exploiting glycosylation machineries, it is now possible to generate tailor-made glycoconjugates by attaching polysaccharides derived from lipopolysaccharide or capsule biosynthesis onto a protein of choice. These glycoproteins can be used in developing vaccines and diagnostics of bacterial infections. Furthermore, both N- and O-glycosylation systems are promising targets for antibiotic development. Recently, the discovery of GTase toxins produced by bacterial pathogens and secreted into the host cells has greatly expanded. These proteins are a key factor in host-pathogen interactions and are required by certain pathogenic bacteria to establish a successful infection. The exact functions of bacterial glycoproteins in pathogenesis are just starting to emerge. Understanding these roles is key for new opportunities in the prevention of bacterial infections, which is crucial in times when antibiotic resistance continues to increase.